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Abstract 

The special characteristics of downwelling light were determined for seven lakes in 
the Trout Lake region of \'Visconsin ( 46 ° N, 89 o "W) during late summer. Most of the 
lakes were subjects of early studies in limnological optics during the era of BIRGE & 
JuDAY. They are mesotrophic to oligotrophic systems that vary in organic color from 0 
to > 260 PCU. Scans were made with an underwater spcctroradiometer at 1M to 5 M 
depth intervals to measure the wavelength-specific quantum flux between 350 nM and 
850 nM. The readings were integrated over 2 nm steps in this wavelength range. There
sults clearly show how the spectral distribution of light in a given lake is progressively 
compressed into a relatively narrow region with depth. Increasing concentrations of dis
solved and/ or colloidal humic material between lakes is accompanied by a shift in this 
spectral region from green to red light; and the ratio, rc =(quantum flux49o to 62onM)/ 
(quantum flux620 to 750nM), effectively separates lakes on the basis of organic staining. Al
though the selectively attenuating effects of phytoplankton were secondary to the gelb
stoff effect, absorption by two photosynthetic pigments, chlorophyll-a and phy
cocyanin, was indicated beneath thin plankton layers in some lakes with red light at 
depth. 

Introduction 

Much of the early data on light penetration in North American lakes was 

obtained near Trout Lake, Wisconsin by BIRGE & JuDAY. Between 1928 and 

1931, they measured depth-related changes in sunlight transmission for over 50 

lakes using a submersible array of thermocouples, a mechanical shutter arid an 

on-shore galvanometer or millivolt meter (BIRGE & JuDAY, 1929 a; 1929 b; 

1930; 1931; 1932). In 43 of the lakes, the spectral composition of downwelling 

light (350 to 750 nM) was also measured using ten longpass filters on a rotating 

wheel which replaced the original shutter. Two spectrophotometric studies of 

absorption by lakewater bracketed this fieldwork (PIETENPOL, 1918; ]AMES & 

BIRGE, 1938). These investigations showed marked differences in light transmis

sion between lakes and clearly demonstrated the strongly selective absorption 

of light by pure water and by dissolved organic substances. The data also in-

1 Mailing address: Trout Lake Laboratory, University of Wisconsin, Rt. 1, Box 76, 

Boulder Jet., WI 54512 USA. 
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